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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
phor art under 35 U.S.C. 103(a). 

4. Claims 1 - 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
National Research Inst of Brewing (JP 2002-233393) (Brewing), in view of Siegfried et 
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al. (WO 03004591) and Soumanou et al. (Enzyme and Microbial Technology, July 
2003) and further in view of Wu et al. (US 6,398,707). 

5. The rejected claims cover, inter alia, a process biodiesel from renewable oil 
under lipase catalysis in an organic medium reaction system, wherein a short chain 
alcohol ROH is used as an acyl acceptor, a relatively hydrophilic organic solvent having 
no negative effect on the reactivity of the lipase is used as a reaction medium, and a 
renewable oil raw material is catalyzed by a lipase to synthesize biodiesel through a 
transesterification reaction, characterized in that: the short chain alcohol and the 
renewable oil raw material having an alcohol/renewable oil molar ratio of 3:1 to 6:1 , 
together with 20-200% by volume of the organic solvent based on the volume of the 
renewable oil, and 2-30% by weight of the lipase based on the weight of the renewable 
oil are added into an enzyme reactor and mixed evenly, the mixture is then heated to 
20-60°C to react for 4-24 hours to convert the renewable oil raw material into biodiesel 
and byproduct glycerin. The solvent is selected from tert-butanol and short chain fatty 
acid esters RCOOR'. The lipase in a microorganism and can be Lipozyme TL, 
Lipozyme RM, Novozyme 453 or mixtures thereof. The oil can be vegetable, animal, 
waste, marine or lard. The alcohol is a short chain alcohol with 1-5 carbon atoms. The 
remaining dependent clams disclose the reaction conditions. 

6. Brewing discloses a process for the production of bio-diesel fuel from vegetable 
or animal oils using lower alcohols catalyzed by lipase in organic solvents, (see 
abstract, and translated paragraphs [0040], [0042]). One of the forms of alcohols used 
includes t-butyl alcohol, (see paragraph [0042]). The alcohol to oil ratio is 1 :1 to 4:1 , 
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and the amount of lipase is 300 to 5000U. (see paragrapli [0044]). The reaction 
temperature is 25 -40°C and carried out with stirring at about 50 to 300 rpm. (see 
paragraph [0045]). The organic solvents used included DMSO, n-hexane or petroleum 
ether, and added in amounts ranging from 5 -15%. (see paragraph [0046]). 

Brewing falls to disclose; that the solvent can be a short chain fatty acid esters 
RCOOR'; and that the lipase used can be Lipozyme TL, Lipozyme RM, Novozyme 453. 

However, Siegfried et al. discloses transesterification of fats and/or oils where at 
least one short chain alkyi fatty acid ester is added during the initial phase resulting in a 
single phase reaction mixture, (abstract and claim 2 of translation). 

With regard to the lipase catalyst being Lipozyme TL or Lipozyme RM, 
Soumanou et al. sets out a process for lipase-catalyzed synthesis of fatty acid methyl 
esters (biodiesel) where the catalyst are Lipozyme TL or Lipozyme RM; and the process 
uses organic solvents, (abstract, page 98 column 2, paragraphs 2.1 & 2.3.1 ). 

Further, with regards to the use of a lipase catalyst such as Novozyme 453, Wu 
et al. teaches the use of a treated Novozyme 453 in the reaction for making fatty acid 
esters, in particular biodiesel. In Wu et al. the lipase Novozyme 435 is pretreated with 
different solvents such as soybean oil, biodiesel (alkyI ester), Iso-propanol, 2-butanol, 
tert-butanol and n-hexane and then used as the lipase catalyst in the transesterification 
reaction, (see Example 1). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to use known techniques as disclosed in Brewing, 
Soumanou et al. and Wu et al., where each process uses one of the known forms of 
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lipase to catalyze a transesterification reaction for the production of a biodiesel from 
vegetable or animal oil in the presence of alcohol and organic solvent; and where the 
organic solvent is used to solve the problem of inactivation of the lipase. Further, it 
would have been obvious to use a fatty acid ester as the organic solvent in view of the 
teaching of Siegfried et al., where it is taught that this type of organic solvent can form a 
single phase reaction mixture which produces a higher reaction rate and product yield; 
and the success that Wu had when using lipase pre-treated with the organic solvents. 
Thus, it would have been obvious to one of ordinary skill in the art to apply the 
techniques of adding an organic solvent to a transesterification reaction which was 
catalyzed by lipase as taught by Brewing, Soumanou et al. and Wu et al. and achieve 
reduced inactivation of the catalyst and improve the yield of the biodiesel with a 
reasonable expectation of success. 

Variations of particular work available in one field of endeavor may be prompted 
by design incentives and other market forces, either in same field or different one, and if 
person of ordinary skill in art can implement predictable variation, 35 U.S.C. §103 likely 
bars its patentability; similarly, if particular technique has been used to improve one 
device, and person of ordinary skill would recognize that it would improve similar 
devices in same way, then using that technique is obvious. KSR International co. v. 
Teleflex Inc., 550 U.S. at , 82 USPQ2D 1385 (U.S. 2007). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from tine 
examiner should be directed to YATE' K. CUTLIFF whose telephone number is 
(571)272-9067. The examiner can normally be reached on M-TH 8:30 a.m. - 5:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Daniel M. Sullivan can be reached on (571) 272 - 0779. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Yate K. Cutliff 
Patent Examiner 
Group Art Unit 1621 
Technology Center 1600 

/Porfirio Nazario-Gonzalez/ 
Primary Examiner 
Art Unit 1621 



